Professor William Blackwood (National Hospital, Queen Square, London) The Treatment of Pituitary Tumours: Pathology I shall discuss the two commonest pituitary tumours, craniopharyngioma and chromophobe adenoma.
A craniopharyngioma is a slow-growing tumour and can therefore be treated by Torkildsen's operation. A large part of it is often cystic and may be treated by drainage. Radical surgical removal is prevented by the way in which the tumour may grow into the hypothalamic region with finger-like processes (Fig 1) .
Chromophobe adenomata of the pituitary are essentially different in this respect. When they impinge upon nervous tissue they invaginate rather than invade (Fig 2) . Chromophobe adenomata have been very adequately covered from the morbid anatomical and histological aspects by Kernohan & Sayre (1956) .
Small, clinically silent adenomata, composed of chromophobe cells of the pars anterior of the pituitary, are not uncommon. Larger adenomata, which usually first betray themselves clinically by pressure on the normal gland and the production of hypopituitarism, are histologically either (1) of diffuse type; or (2) of sinusoidal type, very similar in arrangement to normal pituitary, with numerous thin walled vessels; or (3) of papillary type, or a mixture of types. There is no correlation between histological type and behaviour. In biopsies some eosinophil cells are often seen amongst the chromophobes so that the tumours are often mixed rather than pure chromophobe.
The highly vascular nature of many of these tumours makes-it-not surprising that minor or major haemorrhage may occur into the tumour, before treatment, or major hemorrhage into the tumour may be the cause of death following biopsy (Fig 3) . Cyst formation, sometimes associated with hemorrhage, can occur as a part of the life history of an adenoma. Anaplasia of the tumour cells and mitoses may be present, but there does not appear to be any significant difference in behaviour between such tumours and those with a simpler histological appearance. The arrows point to the line ofdemarcation A pituitary adenoma enlarges in its fibrous. capsule within the pituitary fossa, and then rises. above it. There is nearly always a thin rim of pars. anterior remaining between the tumour and thefibrous capsule. Damage to this rim at operation may decrease still further the amount of anteriorlobe secretion. Further enlargement of the tumourresults in extension in one or more directions:
(1) The tumour may rise up through the aperture in the diaphragma sells and press against and distort the optic chiasm and cause disturbance of vision. Above the optic chiasm and optic nerves lie the anterior communicating and anterior cerebral arteries. Sometimes an optic nerve is pressed upwards by a pituitary adenoma against a pulsating anterior cerebral artery. The result is. (2) The tumour may grow up between the frontal lobes (Fig 4) .
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(3) The tumour may grow upwards and compress the hypothalamus. It may enlarge and occupy the anterior part of the third ventricle, even rising high enough to obstruct the foramina of Munro and cause hydrocephalus. The tumour is clearly demarcated from the walls of the third ventricle and can therefore be operatively separated from them, although damage does sometimes follow operative removal. (4) The tumour may grow upwards and forwards, surrounding the terminal portions of the internal carotid arteries, which may be damaged during operative removal of the tumour, particularly if the arteries are atheromatous. The tumour may grow laterally (Fig 5) into the tissue bordering the lateral fissure.
(5) The tumour may grow into the interpeduncular region and even posteriorly to compress the pons. In so doing, it may erode the dorsum selle. destruction of the base of the dorsum sellae is common and is associated with one of the most frequent directions of extension of an adenoma. (6) The tumour may grow downwards with expansion of the floor of the pituitary fossa (Fig 7) so that the floor of the fossa often bulges into the sphenoidal air sinuses. Mahmoud (1958) has pointed out that the process of expansion of the floor of the fossa is one of bone erosion or destruction partly compensated by new bone formation. (7) Lastly, the tumour may enlarge into the cavernous sinus. In its simplest form the enlarged portions of tumour will be covered by the fibrous capsule of the pituitary, as in Fig 7, but occasionally the adenoma will grow through the capsule into the cavernous sinus and surround the carotid artery and may surround and cause dysfunction in the III, IV, V and VI nerves. To such a bursting through its capsule, Jefferson in 1940 applied the adjective 'malignant'. In 1955 he altered the word to 'invasive'. How this invasion might occur was a point which particularly interested us. Xuereb et al. (1954) have drawn attention to the fact that the sinusoids of the pars anterior drain into the adjacent venous sinuses. Our pituitary tumour material did not help us, but, in a case of raised intracranial pressure due to a cerebral glioma, we noticed places where there were apertures in the capsule where the pituitary tissue was in communication with a vessel lined with endothelium which led through There is an aperture in the capsule through which cells of thepars anterior are herniating, on both sides ofa small vascular channel which runs obliquely downwards and to the right towards the larger venous channel which is labelled. x 55 the capsule towards the venous sinuses. In one section (Fig 8) actual herniation of pars anterior cells was present. Although more work needs to be done, we feel that here we may have a clue as to the way a pituitary adenoma can invade the cavernous sinus, from which it can extend forwards into the orbit or backwards along the main trunk of the V nerve to appear through the mouth of Meckel's cave.
